Let n > 1 be an integer, let A be an algebra, and X be an A-module. n−1 D a n for all a 1 ,...,a n ∈ A. We investigate the Hyers-Ulam stability of quadratic n-derivations from non-Archimedean Banach algebras into non-Archimedean Banach modules by using the Banach fixed point theorem.
Introduction
A functional equation ξ is stable if any function g satisfying the equation ξ approximately is near to a true solution of ξ .
The stability of functional equations was first introduced by Ulam . In this paper we investigate the Hyers-Ulam stability of quadratic n-derivations from non-Archimedean Banach algebras into non-Archimedean Banach modules by using the weighted space method see 33 .
Preliminaries
Let us recall that a non-Archimedean field is a field K equipped with a function valuation |·| from K into 0, ∞ such that |r| 0 if and only if r 0, |rs| |r||s|, and |r s| ≤ max{|r|, |s|} for all r, s ∈ K. An example of a non-Archimedean valuation is the mapping |·| taking everything but 0 into 1 and |0| 0. This valuation is called trivial see 34 . 
2.1
Then there exists a unique element a ∈ X such that Ta a. Moreover, a lim n → ∞ T n x, and
Proof. A similar argument as Archimedean case can be applied to show that T has a unique element a ∈ X such that Ta a and a lim n → ∞ T n x. It follows from strong triangle inequality that for all x ∈ X and for each n ∈ N, we have
2.3
Main Results
In this section A denotes a non-Archimedean Banach algebra over a non-Archimedean field K and X is a non-Archimedean Banach A-module.
and that
Discrete Dynamics in Nature and Society for all x 1 , . . . , x n , x, y ∈ A. Suppose that there exist a natural number k ∈ K and L, K ∈ 0, 1 , such that
for all x 1 , . . . , x n , x, y ∈ A. Then there exists a unique quadratic n-derivation h from A into X such that
for all x ∈ A, where
Proof. By induction on i, one can show that for all x ∈ A and i ≥ 2,
Let x y in 3.1 . Then
This proves 3.6 for i 2. Let 3.6 hold for i 1, 2, . . . , j. Replacing x by jx and y by x in 3.1 for all x ∈ A, we get
for all x ∈ A, it follows from induction hypothesis and 3.8 that for all x ∈ A,
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This proves 3.6 for all i ≥ 2. In particular
Replacing x by k −1 x in 3.11 , we get
for all x ∈ A. Let Ω be the set of all functions u : A → X. We define the metric d on Ω as follows:
where
14 then by 3.3 ,
3.15
It follows that
Hence J is a contractive with Lipschitz constant L. By Theorem 2.3, J has a unique fixed point h : A → X and
for all x ∈ A. Therefore
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that is,
Replacing x i by k −m x i , i 1, . . . , n in 3.2 , we get
and so
for all x 1 , . . . , x n ∈ A and each m ∈ N. By taking m → ∞, we have
for all x 1 , . . . , x n ∈ A.
In the following corollaries we will assume that A is a non-Archimedean Banach algebra over K Q p the field of p-adic numbers, where p > 2 is a prime number. 
